1. Introduction {#sec0001}
===============

Healthcare workers are playing crucial roles during the COVID-19 pandemic ([@bib0001]). Yet, they also face great challenges such as the fear of being infected and infecting others, heavy workloads, and a lack of personal protection equipment ([@bib0007]; [@bib0008]). A recent study showed a staggering 28% of healthcare workers surpassed the cut-off for anxiety disorders ([@bib0011]), impairing them from performing at their regular level ([@bib0008]). To help alleviate the anxiety of the healthcare workers, healthcare organizations ought to provide specific support to address their workers' concerns during the pandemic. Yet, there is a lack of research on specific organizational support measures during this pandemic. This research is essential for evidence-based organizational support practices.

Through a literature review, we identified an 8-point framework of COVID-19 specific organizational support that [@bib0008] inducted from a series of interviews. Despite the intuitive appeal of the framework, the authors noted "few of these considerations and suggestions have substantial evidence to support them." This study used this framework to deduct an empirical measure of COVID-19 Organizational Support (COVID-OS) and empirically examined its associations with healthcare workers' anxiety and life satisfaction. Our measure and the empirical evidence help to enable research and practice on COVID-19 organizational support to alleviate healthcare staff anxiety.

2. Methods {#sec0002}
==========

Using an online survey via a region-stratified, two-stage cluster sampling, we reached 1203 healthcare workers in Bolivia, Ecuador, and Peru from April 10 to May 2, 2020. A total of 712 of them (response rate: 59.2%) answered their demographic information, anxiety, life satisfaction, and the perceived COVID-19 Organizational Support (COVID-OS), deducted directly from the 8-point framework of [@bib0008] published in JAMA. Specifically, each organizational support item directly corresponds to a source of anxiety among healthcare workers based on the 8-point framework. These items ask the respondents to rate the extent to which they agree or disagree with each of eight statements using a 7-point Likert scale from 'strongly disagree' (=1) to 'strongly agree' (=7). The measure for COVID-OS can be found in [Table 2](#tbl0002){ref-type="table"} of Appendix A.Table 2The measure of COVID-19 Organizational Support (COVID-OS)Below are statements about YOUR OPINIONS. Please rate (1 to 7) your agreement or disagreement with each statement. There are no right or wrong answers. Please be open and truthful.Table 2Strongly disagreeDisagreeSomewhat disagreeNeither agree nor disagreeSomewhat agreeAgreeStrongly agree1I have access to appropriate personal protective equipment (PPE) (e.g., hand gloves or face masks)12345672I am exposed to the risk of getting COVID-19 at work and taking the virus home to my family12345673I can get tested for COVID-19 rapidly if I need to12345674I am uncertain my organization would take care of my own needs (e.g. personal and family) if I get COVID-1912345675People in my organization have access to childcare during increased work hours and school closures12345676As work demands increase, I can get support for other personal and family needs (e.g. food, lodging, transportation)12345677My organization can provide me competent medical care if I am deployed to a new area (e.g., from non-ICU to ICU)12345678I feel I lack access to up-to-date information and communication from the healthcare system1234567

We assessed healthcare workers' anxiety using the 7-item GAD-7 scale. GAD-7 was developed to diagnose generalized anxiety disorder ([@bib0009]) with the following cut-offs: 0--4 (minimal symptoms, the reference group); 5--9 (mild symptoms), 10--14 (moderate symptoms), and 15--21 (severe symptoms). We measured healthcare workers' life satisfaction using the 5-item Satisfaction with Life Scale (SWLS-5). SWLS-5 was designed to measure global satisfaction with one\'s life ([@bib0003]). A score of 25--35 indicates life satisfaction; 5--14 indicates life dissatisfaction, and a score of 15--24 indicates neither strong life satisfaction or dissatisfaction.

Following scale development protocols ([@bib0002]), when there is a priori theory on the factor structure of the items, we used confirmatory factor analyses (CFA) to test this hypothesized factor structure ([@bib0004]; [@bib0005]). Nonetheless, we also compared a set of alternative models. After establishing the factor structure of the COVID-OS measure, we follow the procedure to test a psychiatric composite index by a set of analyses ([@bib0006]). First, we ran analyses treating GAD-7 and SWLS-5 as continuous variables to examine the predictive validity of the COVID-OS measure using OLS regression. Second, we used logistic regression to predict the clinical severity scores of GAD-7 and SWLS-5 using the cut-off values above to examine the clinical utility of the scale.

3. Results {#sec0003}
==========

Among the 712 healthcare workers, 68% were female, with average age of 38.9 years (SD = 10.1). The majority of them were physicians (24%), nurses (25%), pharmacists (22%), and administrators (8%). Of the sample, 35% were from Ecuador, 34% from Bolivia and 31% were from Peru. Using the cut-off points of varying degrees of anxiety, 44%, 18% and 5% of the workers experienced mild, moderate, and severe anxiety disorders respectively. Using the cut-offs of the life satisfaction scale, 9% of the healthcare workers were not satisfied with their life and 58% found their life to be satisfactory. More descriptives can be found in the second column of [Table 1](#tbl0001){ref-type="table"} .Table 1Variable names, descriptive statistics, and the regression results on anxiety disorder (mild, moderate, and severe) and life satisfaction (satisfaction and dissatisfaction).Table 1![](fx1_lrg.gif)

[@bib0008] suggested that the eight points can be grouped into five themes. We thus used confirmatory factor analyses (CFA) to directly test their hypothesized 5-factor structure, but the CFA results demonstrated that the 5-factor model did not fit the data very well: (χ^2^ (13)=52.98, *p* = 0.000; CFI=0.90; TLI=0.79; RMSEA=0.07). Given the items did not fit the predetermined structure, we reexamined the content and the data pattern to restructure the eight items into alternative dimensions. For instance, we tried to put the items into a single dimension and the CFA fit was poor (χ^2^(20)=119.6; CFI=0.75; TLI=0.65; RMSEA=0.08). A restructured 3-factor model showed good CFA fit indices (χ^2^ (17)=38.22, *p* = 0.002; CFI=0.95; TLI=0.91; RMSEA=0.04). Based on the item contents, we labeled the three factors as work support (items 1, 3, and 7), personal support (items 5 and 6), and risk support (items 2, 4, and 8). Further, the item intercorrelations suggest the items are better viewed as a formative measure ([@bib0010]).

We first ran OLS regression to examine the predictive validities of COVID-OS on anxiety and life satisfaction scores. Results revealed that work support (*b*=−0.05; 95% CI=\[−0.08 *to* −0.01\]; *p* = 0.012), personal support (*b*=−0.04; 95% CI=\[−0.07 *to* −0.01\]; *p* = 0.019) and risk support (*b*=−0.05; 95% CI=\[−0.09 *to* −0.00\]; *p* = 0.034) were all negatively associated with anxiety. Moreover, work support (*b* = 0.22; 95% CI=\[0.14 *to* 0.29\]; *p* = 0.000) and personal support (*b* = 0.15; 95% CI=\[0.09 *to* 0.20\]; *p* = 0.000) were also positively related to life satisfaction.

To check the clinical utility of the three factors of COVID-OS, they were used to predict the likelihood of anxiety disorders (mild; moderate; severe) and life satisfaction (dissatisfied; neither dissatisfied nor satisfied; satisfied). Ordered logistic regression analyses ([Table 1](#tbl0001){ref-type="table"}) show personal support predicted less likelihood of mild anxiety. Work support predicted less likelihood of moderate anxiety. Both personal support and work support were associated with lower likelihood of life dissatisfaction and higher likelihood of life satisfaction. Risk support failed to predict anxiety and life satisfaction across the cut-off levels.

Moreover, our analyses also suggest that older healthcare staff were less likely to experience mild and severe anxiety and, compared with physicians, staff in other roles experienced less likelihood of mild anxiety, and interns/students had higher likelihood of moderate anxiety. Healthcare staff with lower education were more likely to be dissatisfied with their lives under COVID-19. Compared with physicians, interns/students had higher likelihood of being dissatisfied and lower likelihood of being satisfied with their lives.

Next, to examine the clinical utility of the scale in predicting the clinical caseness, we conducted analyses on the ROC (receiver operating characteristic) curve on the predictive ability for anxiety (GAD-7\>=10) with 1000 bootstraps. The results showed that the three factors and the covariates together resulted in an AUC of 0.61 with a sensitivity of 0.66 and a specificity of 0.56 by the Lin criteria ([Fig. 1](#fig0001){ref-type="fig"} a in Appendix B), and the ROC is significantly better than the ROC of the demographic covariates alone. Furthermore, we used Item Response Theory (IRT) to investigate the properties of the eight items of COVID-19 Organizational Support (AIC=19,741.79 as shown in [Fig. 1](#fig0001){ref-type="fig"}b in Appendix B).Fig. 1(a) The (ROC) receiver operator characteristic curve; (b) item information functions of the eight items of COVID-OS \[COVID-19 Organizational Support\].Fig. 1

4. Discussion {#sec0004}
=============

These results suggest that the eight items of COVID-19 Organizational Support formed three factors to predict healthcare workers' anxiety and life satisfaction during the COVID-19 pandemic. Linear regression showed all three factors of organization support predicted lower anxiety, and work support and personal support also predicted higher life satisfaction. Ordered logistic regression showed personal support and work support each predicted different levels of anxiety, and levels of life (dis)satisfaction. Risk support did not play a significant role in our sample. Risk support may not be significant because healthcare workers had treated risks as an inherent part of their jobs during the COVID-19 pandemic. Together, these findings suggest that healthcare organizations should consider prioritizing personal and work support under resource constraints.

This study has limitations. First, as the study is limited to three countries with varying degrees of COVID-19 infection, the generalizability to other countries remains an empirical question for future research. Second, we focused on healthcare workers. However, as many countries are relaxing restrictions and opening up, other workers will return to work ([@bib0012]), and their organizations also similarly need to identify specific organization support to allow their employees to work without anxiety. Future research may consider applying and adapting our COVID-OS support measure in other contexts.

The measure of COVID-OS allows healthcare organizations to assess, monitor, compare and improve COVID-19 specific support to their healthcare workforce to mitigate their anxiety and fear while working during the pandemic. The measure can easily be implemented via an anonymous survey to help reveal important areas of concern that might be harder to uncover otherwise.
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Supplementary graphs on the property of the measure of COVID-19 Organizational Support (COVID-OS)
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